Activation of the unfolded protein response is an early event in Alzheimer's and Parkinson's disease.
Alzheimer's disease (AD) and Parkinson's disease (PD) are characterized by the accumulation and aggregation of misfolded proteins. Disturbed homeostasis in the endoplasmic reticulum leads to accumulation of misfolded proteins, which triggers a stress response called the unfolded protein response (UPR) that protects the cell against the toxic buildup of misfolded proteins. In this paper, we will briefly review the early involvement of the UPR in the pathology of AD and PD. Expression of UPR activation markers was analyzed in human brain tissue using immunohistochemistry and Western blot analysis. Neuropathological studies demonstrate that UPR activation markers are increased in neurons in AD and PD. In AD, UPR activation markers are observed in neurons with diffuse staining of phosphorylated tau protein. In PD, increased immunoreactivity for UPR activation markers is detected in neuromelanin containing dopaminergic neurons of the substantia nigra, which colocalize with diffuse α-synuclein staining. UPR activation is closely associated with the first stages of accumulation and aggregation of the toxic proteins involved in AD and PD. Studies of postmortem brain tissue indicate that UPR activation is an early event in neurodegeneration.